Asia, usually with a correspondingly higher rate of lymin the United Arab Emirates (UAE) have previously been shown phoma.
Introduction
Patients with a childhood lymphoid malignancy currently treated in the Pediatric Oncology Unit or followed up in the Recently we have described a difference in the relative freclinic at Tawam Hospital were included in the study. Between quencies of childhood lymphoid malignancies among the dif-1 January 1983 and 31 August 1995 a total of 218 children ferent ethnic groups living in the United Arab Emirates (UAE). 1 were diagnosed to have a lymphoid malignancy (ALL, 151; Children fell into three main ethnic groups based on the Hodgkin's disease, 32; non-Hodgkin lymphoma, 35). Of the origin/nationality of their parents: UAE nationals and Omanis 218 patients, 115 were available for the interview, 46 patients formed group 1, group 2 consisted of other Arabs, and group died and 57 left the country. Thirty of the 115 patients were 3 were Indian subcontinental children. When the relative frestill receiving chemotherapy at the time of the interview, while quencies of leukemia, lymphoma, and other tumors were 85 were follow-up cases, having completed their treatment. compared, children of subcontinental origin had significantly Of the 115 patients, 70 were males and 45 females more acute lymphoblastic leukemia (ALL) and less lymphoma (M:F = 1.55:1). The mean age of the patients was 5.1 years than the other two ethnic groups. We had no clear expla-(range: 1-12 years). Eighty-one patients had ALL, 16 had HD nation for the observed differences and we contemplated that and 18 NHL. The distribution of patients according to their socioeconomic factors may be responsible. diagnosis and ethnic origin is shown in Table 1 . There are wide variations in the relative incidence of lymphoid malignancies in different parts of the world. ALL  42  69  21  68  18  78  81  Hodgkin's lymphoma  9  15  3  10  4  18  16  Non-Hodgkin's lymphoma  10  16  7  22  1  4  18   Total  61  100  31  100  23  100  115 Syria, Palestine, Iraq) whereas the subcontinental group conResults tained families from India, Pakistan and Bangladesh. The justification for this grouping lies in the broadly similar life-styles, Sociodemographic characteristics customs and traditions of the different nationalities within each group.
All the patients were however born in the UAE. The distriMaternal data: Mothers in the three ethnic groups did not differ in their age at the birth of the child (Table 2 ). Their level bution of patients according to the above ethnic groups was: UAE, 53%, other Arab, 27% and subcontinental, 20%. Analyof education, however, was very different: there were significantly more UAE mothers with no formal education or only sis of the patient records showed no difference in the ethnic distribution of the interviewed families and those who left the primary school attendance when compared to the other Arab and subcontinental mothers. Mothers with a higher level of country or whose child died. Some UAE national families also migrate from one Emirate to another and there is currently no education had a higher ratio of children with ALL than those with lower education levels. However, presumably because national cancer registry to track these families.
In 16 families the parents were of different ethnic backof small numbers this did not reach significance level (P = 0.0897). Very few of the mothers worked at the time their ground. Nine of the mothers in the UAE group were born in another Arab country, while five were originally from the subchild was diagnosed to have a malignancy, and this was especially true for UAE mothers. continent. In the Arab group, two of the mothers were of subcontinental origin, while none in the subcontinental group Re-analyzing these data with mothers' original nationality as a grouping variable did not result in any significant varicame from other ethnic backgrounds. Ethnicity, for the purpose of this study was decided on the basis of the fathers' ation from the above results. There was a high ratio of consanguinity among the parents, without a significant difference nationality, as this would have determined the life-style of the family. Consanguinity was defined as a marriage between first between ethnic groups. Consanguinity, however, was significantly more frequent in the families of children with lymor second cousins.
phoma than leukemia (P = 0.0047).
Interviews
Paternal data: Paternal age again showed no difference between the ethnic groups (Table 3) . Their level of education Information was obtained through a standardized interview on socioeconomic factors, such as sibship size, birth order, parparalleled that of the mothers', in that fathers in the UAE group generally had a lower level of education than those in the ents' level of education and occupation, family income and characteristics of housing. The interview questions addressed other two ethnic groups. Maternal and paternal level of education showed a strong positive correlation (r = 0.6510, the period at the time of diagnosis.
The interviews were conducted by three professionals, P Ͻ 0.0001). There was again a tendency for higher paternal education level to be associated with a higher ratio of ALL, chosen for their ability to speak the parents' native languages. The information was generally obtained from the mother, but but similarly to maternal figures, this did not reach significance level. in a few cases from the father.
Analysis of the occupational categories showed that 41% of the UAE fathers worked in the army or the police force, 34% were either unemployed/retired or had semi-skilled jobs, Statistical analysis while a relatively larger proportion of Arab and subcontinental fathers worked as government administrators or professionals The t-test or Anova (when appropriate) was used to test the differences between means of continuous variables. Standard (Figure 1 ). Fathers' level of education and occupation category showed a positive association: men with higher qualifications non-parametric tests were used to determine the association between categorical variables. Correlations were analyzed tended to have administrative, professional or business employment (P Ͻ 0.0001). No association was observed using Pearson's r coefficient. Multiple stepwise regression analysis was used to assess the relationship between diagnosis between the fathers' occupation and the type of lymphoid malignancy in the patient. or ethnic grouping as a dependent variable and 12 different socioeconomic factors as independent variables. The level Family income was highest in the UAE families and lowest in the subcontinental ones (Table 4) . No association was P Ͻ 0.05 was considered as the cut-off value for significance. All analyses were carried out using either the Statistica/W found between income level and the fathers' education or occupation. Families of patients with HD and ALL had sig-(Statsoft, Tulsa, OK, USA) or the SPSS/W (SPSS, Chicago, IL, USA) software package.
nificantly higher monthly income than those with NHL (USD 590 Family size and socioeconomic conditions UAE families tended to be the largest: the mean number of children per family was seven in the UAE group, 4.7 and three in the Arab and subcontinental group, respectively (Table 4) . Parents with a higher education level had fewer children than the less educated ones (Figure 2 ). The number of children in the family also showed a negative correlation with fathers' occupation categories: fathers who were unemployed, retired or had unskilled/semi-skilled jobs tended to have more children than those in administrative or professional jobs (P = 0.0111). The number of bedrooms was used as a proxy for the size of the house in this study. The UAE families had the largest houses, but also the largest number of people living in them,
Figure 1
Fathers' ethnic group and occupation. Occupational while the subcontinental families had the smallest (Table 4) . house than the less educated ones (P = 0.0003). This was also true if the UAE group was analyzed separately. When the family income was divided by the number of people in the house, the UAE families still had a significantly higher income than found in the relative frequencies of leukemia and lymphoma and in many instances this could be related to socioeconomic the other two groups (Table 4) .
factors. 2, 3, 8, 12 Common ALL appeared to be more frequent in relatively more affluent societies.
In our previous study, we demonstrated ethnic differences
Multiple regression analysis in the relative frequencies of childhood cancers in the UAE, namely that the relative frequency of ALL was higher in subDuring multiple stepwise regression analysis of the data, using diagnosis as the dependent variable, only consanguinity was continental children than in the Arabs. 1 These differences could have been due to ethnically determined genetic variretained in the model (P = 0.0112) ( Table 5 ). When ethnicity was used as the dependent variable, income, parental eduations in the predisposition to different tumor types. However, Stiller et al 10 have found no difference in the relative incication level and house size were found to be significantly related to ethnicity. Taking only the ALL cases into account, dence of ALL between Caucasian, Asian and West Indian children living in the UK. We proposed that socioeconomic facthe number of children in the family also assumed significance.
tors might be more important in causing the differences in the UAE. We hypothesized that the relatively more frequent occurrence of ALL in subcontinental children was somehow related to their families' life styles. Defining social class is a Discussion complex task even in a stable society. 13 To do it in a fast changing and very heterogeneous society such as the present The incidence of childhood leukemia increased first in the UK, followed by the USA and Japan. 11 This increase coincided one in the UAE is even more difficult. Classical measurements of social class include occupational with the appearance of the typical childhood age peak between 2-5 years, corresponding to the CD10 positive, ranking of parents, education level and income or wealth.
14 These indicators show considerable overlap but are by no 'common ALL'. Considerable geographic differences were means interchangeable and may be related to health issues in immunological isolation favors the emergence of lymphocyte populations that are relatively prone to undergo malignant different ways. Education is probably the most widely used indicator of social class. Higher education is usually associatransformation. Although it is difficult to define in our study population which group would be considered to be the highted with higher income and higher occupational categories. 13 In our study parents of UAE origin had the lowest level of est and which one the lowest in social class, there is no question that the subcontinental families are the smallest, they are education (Tables 2 and 3) . Although free schooling is now available to all UAE nationals, the generation that is currently relatively well educated and by inference their children have the 'most protected' environment of the three ethnic groups. of parental age had very little formal education. On the other hand, expatriates who can afford to bring their families here This relative isolation in the first few years would make this group of children the most likely target of the transformation to live with them usually have a higher education level.
The fathers' level of education showed a significant associthat causes 'common' ALL. Immunophenotyping of lymphoid malignancies is now in progress in our laboratory and will ation with their occupational categories: men with higher education usually had jobs that are also generally held in higher hopefully throw some light on the association of phenotypic groups with ethnic origin. esteem. On the other hand, no association was found between the level of parental education and family income. This is a
In view of the association between social class and the diagnosis of leukemia or lymphoma, we expected to find an reflection of (1) higher salaries in the armed forces and police where almost half of the UAE fathers work; (2) supplementary association between indicators of higher social class and the diagnosis of ALL in the child. A correlation was observed social benefits for UAE families. Income is only a good indicator of wealth if it is combined with family size. In our study, between diagnosis and income: families of children with HD and ALL had higher incomes than those with NHL. There was even when income was calculated for family size, the UAE families were the most affluent (Table 4) . Educational level also a tendency for higher parental education level to be associated with the diagnosis of ALL but this did not reach signifiand family income therefore show poor correlation with one another in reflecting social class in the UAE. The skewed discance level. A larger, prospective study is needed to establish the relationship between indicators of socioeconomic status tribution of occupational categories among the three ethnic groups reflects the fast influx of trained people into the proand the incidence of childhood malignancies in the UAE.
In conclusion, this study found significant ethnic differences fessional sector of the UAE economy.
Maternal factors can also be sensitive indicators of social in the variables used for the characterization of social class, highlighting the complexity of determining social class in a structure. Mothers in the other Arab and subcontinental group were more likely to be employed than the UAE mothers fast changing and multicultural society. The closest correlation with the previously reported relative excess of ALL in subcon- (Table 2) . Conversely, UAE mothers had the highest number of children, while subcontinental mothers had the lowest. The tinental children was found in the small family size and relative higher education level of these families, which could lend birth order of the index patient was also highest in the UAE group and lowest in the subcontinental one, reflecting the support to the infectious etiology of ALL. small family size in the latter group. The number of children showed a strong inverse relationship with parental education
